In the spring of 2011, a cluster of lung injuries caused by humidifier disinfectant (HD) usage were reported in Korea. Many patients required mechanical ventilation, extracorporeal membrane oxygenation, and even lung transplantation (LTPL). However, the longterm course of HD-associated lung injury remains unclear because the majority of survivors recovered normal lung function. Here we report a 33-year-old woman who underwent LTPL approximately four years after severe HD-associated lung injury. The patient was initially admitted to the intensive care unit and was supported by a high-flow nasal cannula. Although she had been discharged, she was recurrently admitted to our hospital due to progressive lung fibrosis and a persistent decline in lung function. Finally, sequential double LTPL was successfully performed, and the patient's clinical and radiological findings showed significant improvement. Therefore, we conclude that LTPL can be a therapeutic option for patients with chronic inhalation injury.
the local hospital. However, the symptoms persisted despite antibiotic treatment. The patient was referred to another hospital for further evaluation, and chest CT revealed diffuse centrilobular ground-glass opacity (GGO) nodules with patchy multifocal opacities (Fig. 1A. ). An emergency cesarean section was performed, followed by a surgical lung biopsy exhibiting early stages of diffuse alveolar damage.
Under the diagnosis of atypical pneumonia, broad-spectrum antibiotics were used. Neither clinical nor radiological improvement was observed, and the patient was transferred to our hospital. The patient had previously been healthy, without a history of lung disease, and was a never smoker.
Her initial vital signs upon ICU admission were as follows: blood pressure, 131/77 mmHg; heart rate, 95 beats/ min; respiratory rate, 32 breaths/min; and body temperature, 1C ). We discussed with the patient and her family members about her anticipated clinical course and possibility of LTPL, but they refused, primarily due to economic reasons.
After discharge, the patient's disease course was followed by both chest CTs and PFTs. Follow-up CT exams revealed residual diffuse centrilobular GGO nodules and multiple air cysts with parenchymal distortion and fibrosis in both lungs (Fig. 2) . The FVC, FEV 1 , and DLCO exhibited a decline that persisted during the following years (Fig. 3) . She was recurrently admitted to our hospital because of pneumonia and combined hypercapnia. The patient finally agreed to receive LTPL when the government decided to compensate victims for medical expenses related to HD-associated lung injury. Accordingly, she was listed on the Korean Network for Organ Sharing. During the waiting period for an appropriate donor, she developed profound dyspnea caused by left pneumothorax, and was admitted for a chest tube insertion. Fortunately, an appropriate donor was identified, and the patient underwent sequential double LTPL. There were no postoperative complications, and her chest CT and PFT findings revealed a significant improvement (Fig. 2 and Fig. 3, respectively) . The pathology of her explanted lung exhibited end-stage lung pathology with patchy fibrosis, honeycomb changes, and bronchiolar fibrous obliteration that were consistent with HD-associated lung injury (Fig. 4) .
Discussion
HDs were originally introduced in the market as cleansing detergents for the water tanks of humidifiers. However, in Our case is also an example of the successful use of HFNC in acute respiratory failure due to HD-associated lung injury. HFNC is a novel oxygen device that can deliver up to 100% heated and humidified oxygen via a wide-bore nasal cannula at a maximum flow rate of 60 L/min. HFNC has been found to be effective for both hypercapnic [13, 14] and mild to moderate hypoxemic [15] respiratory failure. In a recent multicenter trial, compared with standard oxygen therapy and noninvasive ventilation, the use of HFNC in acute hypoxemic respiratory failure significantly decreased the total ICU and 90-day mortality, and the intubation rate in patients with a PF ratio of ≤200 mmHg. [16] On the other hand, HFNC failure with late intubation (>48 h after HFNC initiation) was associated with a higher overall ICU mortality and poorer extubation success. [17] In our case, the pa- 
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